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NOTICE

This report was prepared to document work sponsored by the
United States Government. Neither the United States nox its
agents the United States Daepartment of Energy, the United
States National Aeronautics and Space Administration, nor any
federal employees, nor any of thelr contractors, subgontractors
or their employees, make any warranty, express or implied, or
asgume any legal 1iability or responsibility for the accuracy,
completonass, or usefulness of any information, apparatus,
product or process disclosed, or represent that its use would
not infringe privetely owned rights.
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Part
This

I - Summarx

report includes the various document required of the

Management System, Section 4.13 to be submitted to MSFC two
weeks prior to the Preliminary Design Review.

Part
This
Part
This

date
that

Part

a.)

b.)

c.)

Il - Contract

report is a part of the original contract.

III - Schedule

report is to be mailed to MSFS on March 23, 1977. Said
is two weeks prior to the Preliminary Design Review
is scheduled for April 6, 1977.

Iv = Technical

Attached are drawings of the proposed Solar Water Heating
system to be installed in Mr. Lee Zimmermans house in
Boca Raton, Florida referred to in the Development Plan
as the "Test System”". They include the following:

1.) System Skematic

2.) Collector Drawings

3.) Tank, Pump & Control Specifications

Attached are drawings describing installation procedures
and a list of spacial installation requirements listed
by trade. No special handling or maintenance tools will
be required.

There are only two major system hazards that require
attention. The first is that of hurricane winds blowing
the collectors off the roof and causing damage to adjacent
property. This problem has been overcome by anchoring
each collector to the roof at four separate points and “
having the anchoring procedure designed and certified by

" a Professional Engineer. This has been done for the

subject contract. The second hazard consideration is
that of static loading and pressure build up in the
collector. This problem has bheen overcome by installing

a Temperature-Pressure relief valve at the upper collector
hot water outlet with a blow off line leading down to -
within 4 to 6 in. of the roof surface. This safety fea-
ture has been designed into the system. '



d.) The data requirements leading to the Prototype Design
Review are built into the "Test System” that is to be
installed in Mr. Lee Zimmermans house., These include
the following:

Ty - Tranﬁport £luid temp into collector

”"

Ty " out of "
T3 " " " into heat exchanger
T 4 n LU " Out °£ [ LU

T5 Potable water temp to house
" " " from street
F Transport fluid flow rate

e.) Site Data Acquisition Subsystem hardware should be
delivered to the Site Contractors facilities on or
before May 20, 1977 so that the hardware may be incorporat-
ed into the contract systems prior to the First Article
Review.
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Special Trade Requirements

Plumbing

a)

b)

c)

d)

Roofing
a)

Carpentry.

a)

b)
c)
d)

e}

Cold water line from the solar storage tank to

the collector must come from an outlet located

6 to B in., from bottom of tank. (Direct Feed Only)
Cold water line must have an in line non-spring
loaded check valve to prevent reverse flow at night.
Collector and circulating pump must have cut off
valves to allow work on the collector and circulating
pump without disconnecting entire house water system.
Collector must have T-P relief valve at the top
collector outlet with blow-off line leading down to
within 6 in. of roof surface.

Collector leg mounting feet that bolt through the
roof surface must have 2 in. x 4 in. x 4 in. pitch
pans filled with roofing compoung (cold tar).

Collector leg mounting feet must be bolted to the
roof rafters where the collectors are mounted.

Bolting may be done with 1/2 in., "J" bolt where an
exposed bolt is not objectionable.

Where the ceiling under the mounting roof is ex-
posed (decorative) beam, drill up through the beam
and roof sheating and install 1/2 in. carr;age oxr
countersunk 1/2 in. machine bolts. .

Where the ceiling under the mounting roof is finished
plaster, locate the rafters through the roof surface,
drill 2 - 1/4 in. holes 4 in. deep into the rafter
and inst=11 2 - 3/8 in. x 6 in. lag bolts for each
mounting foot.

Where the collectors are mounted on a truss or

frame roof, install a 2 x 4 spreader under the
rafter system to distribute the 1oad across two or
more rafters or trusses. - -

Where the collectors are mounted on. the ground, -
use pressure tredted 4 x 4's as stringers with

cable anchors. set . Ainto the ground and bolted to

f the stringers. Prill vertically thru the strlnger”' _
and install mounting feet with 1/2 in. machine bolts. -

Drill horizontally through the stringer and 1nsta11 | ﬁ

L cable anchors with 1/2 in. machine bolts.;»a;:;
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INFORMATION: Two-speed circulator pump — UPS 20-42

The UPS 20-42 is fitted with a variable flow control and also features a two-speed motor. The head is controlled
by the flow adjustment arm {1} and the choice of speed is made by hand on the switch {B) or made automatically
in canjunction with remote control.

CONSTFIUCT ION

The UPS 20-42 is a water lubricated pump. However, in order to pratect the rotor (P) and bearln.e {E.L) from

damaging impurities which may be present in the circulating water, they are separated from the stator (F) and

the pump chamber by a liquid filled rotor can (D). The motor shaft {R) extends out from the roter can, into the

pump chamber through the aluminum oxide bearing (L), which also functions as a seal. During initial operation,

the pump is automatically self-vented; however, due to the isostatic principle, there is no further recirculation of

water into the closed rotor can. The pump’s ““diamond-hard”’ aluminum oxide bearing construction, combined
- with the high starting torque of the motor, ensures re-start after shutdown.

MATERIALS

Stainlesssteel:,.................. Rotorcan, shaft, rotor cladding, bearing plate, impeiler, variable flow
adjustment plate, thrust bearing cover.

Aluminum oxide:................. Top bearing, shaft ends, bottom bearing. -

Aluminum:.......cco00ieev0000. Stator housing.
-Carbon/aluminum oxide: .......... Thrustbearing.’
ga':tllr‘ou: Cierereberersitirrsnens Sump housing. OBIGINM‘ PAA?LI?I';%
thylena/propylene rubber:........ O-rings, gasket. ' )
SIllcon_e_,mb_he_n. ceerssrissnanssss. Winding Prot_ection. OF POOR @

APPLICATIONS

The UPS 20-42 should only be used in closed systems {i.e. solar, hydronic} for the circulation
of water. Howevar, Solutions such as ethylene glycol can be used without hindering pump
performance, For open. syatems. ofder the Grundfos model UP 25-42 SF whloh has an all
.stainleae steel pump housmg. o Al




Feat Moter
head head

!
1s o UPS 20-42
" Do 1 1900 RPM The UPS 20-42 has a versatile performance range due to
5 : o ' 11 2620 REM the variable flow control and the dual RPM switch. The
(] high and low RPM settings are marked | and Il respec-
" A j ’ Lot L tively. :
2 1 i ! 5 Contact Grundfos far information regarding larger cir-
i P culator pumps and twin pumps.
als |
. , | ELECTRICAL DATA
81l P The UPS 20-42 is operated by an energy-consetving 1/20
M ! HP motor which has built-in overload protection. The am-
7] ! t i | perageon setting “I" is 0.65 and 0.85 on setting "I,
o ; | ) by - T2 I L { E
0 1 i 3 4 5 [] T ml
[ 2o T TR T T I I U IO RO R B ottt rrrtrr Yrr
10 5 i} B USGpm
DIMENSIONS UPS 20-42F
& .
! o T
v ) é !
8 ~ | .
| C O
c —e e
i i
A
A ] ¢ " To € [H [ "Ship.Canton Pack Vol. Weight
Type mm mm mm mm mm mm 1awxh m? Kg
inches | inches | inches | inches | inches | inches mm/" Ch. i, Lbs,
UPS 20420 | 180 104 32 102 82 136 | 200 x 180 x 160 0.005 432
twiunions! | 7116 [ 418 | 1174 | 41116] 314 | 538 (7 7/8x7 18x85N6| 115 9 1/2
UPS 2042F | 165 108 | 336 | 108 | 82 | 137 [200x t80x 160 0.005 432
(witiangeal | 6 1/2 | 4 %4 | 1516] 4 1/4 | 31/4 { 57/16 |7 7/8x7 1/Bx 6 B/16 1/6 L]

ISOLATION VALVES '

GRUNDFQS recommends the use of isolation valves with circulation pumps in ail systems.

Union Isclation Valve Flange Isolation Valve

ORDER NUMBERS
Unions Flanyes f}:{ge\‘,’:l::'e?
Type Qrder No. Dim, Order No., Dim, Order No. Sim. Order No.
UPS 20-42F : g 5195 N 314" 51.56 01 " 51.97 72
{w/fianges) (5122 31 13 Lid 6195 22 1 51.96 02
UPS 20420 1% §1.96 03 1" 51,98 72
{w/unlons} 6102 N 13 th" 51.96 04

). 8. GOVERNMENT PRINTING OFFICE 1978—-740-193/38 1 REGION NO. 4
GRUNDFOS PUMPS CORP. = 2555 CLOVIS AVE,, CLOVIS, CALIF. 93612 = {209) 299974 TELEX: 35-5353
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